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AfMEDtSl 

A fVjsion protein, comprising a nucleotide binding domain 
operatively linked\o a ligand binding domain derived from an intracellular 
receptor, wherein: 

the nucleotide binding domain is a polydactyl zinc-finger peptide or 
modular portion thereof ^at specifically interacts with a contiguous 
nucleotide sequence of at least about 3 nucleotides; and 

the^ Jusl on prot 04i:>-4s a\igand activated-transcriptional regulator. 



2. The fusion protein of damn 1, further comprising an 
operatively linked transcription regulating dorpain. 

3. The fusion protein of cla^m 1, wherein the intracellular 
receptor is a nuclear hormone receptor. 

4. The fusiqn protein of claim^3, wherein the ligand binding 
domain derived from amuclear hormone receptor has been modified to 
change its ligand selecti^y compared to^th^^n^tive hormone receptor. 

5. The fusion protein of claim 4, wherein the modified ligand- 
binding domain is not substantially acti^^at^d-'by endogenous ligands. 

6. The fusion protein of claim 1, wherein zinc-finger peptide 
binds to a sequence of nucleotides of the formula (GNN)^,, where G is 
guanidine, N is any nucleotide and n is arMpt^er from 1 to 6. 

7. The fusion protein of claim 6, wherein n is 3 to 6. 
(^y^ 8. The fusion protein of claim'^ wherein the zinc-finger 
peptide is comprised of modular units from a C2H2 zinc-finger peptide or 
a variant thereof tha\ specifically interacts with a sequence of nucleotides 
and targets the fusioA protein to a exogenous or endogenous gene that 
comprises the sequence of nucleotides^^/^ 

9. The fusion protein of claim 1, wherein the zinc finger peptide is 
comprised of at least one zinc finger or a variant thereof that specifically 
binds to a targeted nucleic acid molecule. ^ 

10. The fusion protein of^cla|m'9, that comprises at least three 
zinc fingers or variants thereof. 
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1 1. The fusion protein of clainn 1, wherein the intracellular 
receptor is a nuclear hormone receptor selected from the group consisting 
of estrogen receptors, progesterone receptors, glucocorticoid-a receptors, 
glucocorticoid-yff receptors, mineralocorticoid receptors, androgen 
5 receptors, thyroid hormone receptors, retinoic acid receptors, retinoid X 

receptors. Vitamin D receptors, COUP-TF receptors, ecdysone receptors, 
Nurr-I receptors and orphan receptors. 

12. The fusion protein of claim^l'T^w^ the intracellular 
receptor is a steroid receptor. 
10 13. The fusion protein of clainT^^Twherein the hormone receptor 

□ is a progesterone receptor variant or an estrogen receptor variant, 

wherein a receptor variant comprises a ligand binding domain that has 

5 selectivity and sensitivity for endogenous and exogenous ligands that 

gi 

pi differ from its native ligands. 

ry , 

:™ 15 14. The fusion protein of claim 2, wherein the transcription 

Us 

l_ regulating domain comprises a transcription activation domain. 

m 15. The fusion protein of clairri'^2rwher^ the transcription 

regulating domain comprises a transcription activation domain selected 
from the group consisting of VP16, VP64, TA2, STAT-6, p65 and 
20 derivatives, multimers and combinations thereof that have transcription 

activation activity. ^^^^^^^.^ 

16. The fusion protein of claim-M, wherein the transcription 
regulating domain comprises a nuclear hormone receptor transcription 
activation domain or variant thereof that has transcription activation 

25 activity. 

17. The fusion protein of cl^irn 14, wherein the transcription 
regulating domain comprises a steroid hormone receptor transcription 
activation domain or variant thereof. 



o 



\k}^^^^^^^^ The fu^sion protein of clain3^1"4^^herein the transcription 

30 r^^lating domain comprises a viral transcription activation domain or 

variant thereof that has transcription activation activity 
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19. The fusion protein of claim .18, wherein the transcription 
regulating domain comprises a VP16 transcription activation domain or 
variant thereof. ^^..^^-^ 



The A^sion protein of claim 2, wherein the transcription 
regulating domain comprises a transcription repression domain. 



21 . The fusion protein of claim wherein the transcription 
repression domain is selected from the group consisting of ERD, KRAB, 
SID, Deacetylase, and derivatives, multimers and combinations thereof 
such as KRAB-ERD, SID-ERD, {KRAB)2, (KRABjg, KRAB-A, {KRAB-A)2, 
10 (SID)2 (KRAB-A)-SID and SID-(KRAB-A). 



nucleotides set for\|i in 



protein of claim 2 encoded by the sequence of 
"'^ nucleotides set for\h in any of SEQ I D Nos. 1-1 8, 



^--^-^ ' 23^ A nucleic acid molecule, comprising a sequence of 



nucleotides encoding the fusion protein of cjaim 1 



\^ 15 24. A nucleic acid molecule, comprising a sequence of 

nucleotides encoding the fusion protein of clainff27^ 
5 \iHx}> ^v^^" rlucleic acid molecule of clairirp23, wherein the the 

O fusion protein is encoded by a sequence of nucleotides set forth in any of 

□ SEQ ID Nos. 1-18. \ 

20 26. A vector, conriprising a sequence of nucleotides encoding the 

fusion protein of clainrf^. 

27. A vector, comprising a sequence of nucleotides encoding the 
fusion protein of claijT!^2^ 

28. A cell, comprising the expression vector of claim 2B. 
25 29. A cell, comprisui^th^ expression vector of claim 27. 

30. The cell of cl^im 28^tKat is a eukaryotic cell. 

^ 31 . The cell of claim 29 th^at^is a eukar yotic cell. 

32? The ve^ 



32. The veator of claim 26 that is a viral vector. 



33. The vector of c lairrrl? that is a viral vector 



30 ^|^C^^> Th^vector of clain>32, wherein the viral vector derived from 

a DNA virus or a Retrovirus. 
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15 



35. The vector of clainni^34 that is selected from the group 
consisting of an adenoviral vector, and adeno-associated viral vector, a 
herpes virus vector, a vaccinia virusjvector and a lentiviral vector. 

36. The vector of jeffeirp-"33 that^is^a viral vector 

^.-CmlA virus or a retrovirus 

38. The vector of claim 31^haX is selected from the group 
consisting of an adenoviral vector, and adeno-associated viral vector, a 
herpes virus vector, a vaccinia virus vector and a lentiviral vector. 



The >Vector of claim "36, wherein the viral vector derived from 




39. A\pombination, comprising:^ 

a fO^ion protein of claipFi^lor a nucleic acid molecule 
comprising a sequence of nucleotides that encodes the fusion protein; 
and 

a regulatalole expression cassette that comprises at least one 
response element recognised by the nucleic acid binding domain of the 
fusion protein. 



40. The combination of claim^39, wherein the cassette 
comprises a gene that encodes a therapeutic product. 

41 . The combination of claim 3,9^XhaX comprises a single 
composition that contains the fusion protein or nucleic acid molecule that 
encodes the fusion protein, and the regulatable expression cassette in a 
pharmaceutically acceptable excipient. 

42. The combination of claim 39', wherein the fusion protein or 
nucleic acid molecule comprising a sequence of nucleotides that encodes 
the fusion protein, and the regulatable expression cassette are in separate 
compositions. 



^^^^•^^^ 43. A con^f^sition for regulating gene expression comprising: 
an effective am^nt of the fusion protein of daini^l or a nucleic 
acid molecule comprisingS^ sequence of nucleotides that encodes the 
JO fusion protein; and 

a pharmaceutically acc^table excipient. 
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^A^j^^^^ 44. The composition of clainn of claim'^43 that is fornnulated for 
single do sage administration, 



^jJ^^'f^y^ 45. Xcomposition for regulating gene expression comprising 
an effectiW amount of the fusion protein of clajpv2T"and 

a pharmaoeuVipally acce ptable excipient. 

m'. 



The combination of clg^im 39, wherein the regulatable 
expression cassette comprises 3 to 6 response elements. 

7. A method for regulating gene expression in a cell, 
comprising: 

ducing into a cell a fusion protein of cl§.iiTn or a nucleic acid 
molecule trat comprises a sequence of nucleotides that encodes the 
fusion proteiV and 

contacting the cell with a ligand that interacts with the binding 
domain in the fusion protein, whereby the fusion protein interacts with a 
target nucleic acicl molecule to activate or repress transcription of a gene 
encoded by the fus\on prote; 

48. The meftiod of clai^ 47/ wherein the ligand binding domain 
is modified whereby it "interafbts ^ith^^norvnatural ligand. 

49. The method\oA cl^im^47, wherem the target nucleic acid 
molecule is endogenous to\he cell. 

50. The method of c\ainr>47, wherem the target nucleic acid 
molecule is introduced to the c^l as^p^rt^of an expression cassette. 

51. The method of clairm47, wherein the expression cassette 
and fusion protein or nucleic acid ei;icodipg the fusion protein are 
introduced at the same time. 

52. The method of claim 47, \)vherein the expression cassette 
and fusion protein or nucleic acid encoding the fusion protein are 
introduced sequentially. 

53. The method of claim 47rwher^n ligand is delivered to the 
cell after the fusion protein or nucleic acid molecule encoding the fusion 
protein is introduced into the cell. 
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The method of claim-^?, wherein the nucleic acid molecule 
encodin^the fusion protein comprise|^a'^ector. 

SsX The method of claim ^^j^erein the vector is a viral vector. 

56. Vhe method of claim 47, wherein the cell is in a mammal. 

57. The method of claim 59,^wherein the expression cassette is 

contained in a vector. 

58. TheVnethod of claim 5^, wherein the vector is a viral vector. 

59. The rtjethod of claim sdT wherein the cell is in a mammal. 

60. The m^thojfg/ claim 47<wherein the ligand binding domain 
derived from a nucle^' hSrnrnbjie receptor has been modified to change its 
ligand selectivity cortif^ered tjz/ the native^hormone receptor. 

61 . The methoWirf claim 60, wherein the modified ligand- 
binding domain is r>cjfsuBstantially ^tiK^ed by endogenous ligands. 

62. The method ofYlaim 47, wherein zinc-finger peptide binds to a 
sequence of nucleotides of\he formula (GNN),, where G is guanidine, N is 
any nucleotide and n is an integer froppi^ to 6. 

63. The method of cl^m 62^wlTerein n is 3 to 6. 
^(p 7 64. The mkhod of claim 47, wherein the zinc-finger peptide is 

-^prised of modular units from a C2H2 zinc-finger peptide or a variant 
thereof that specifically interacts with a sequence of nucleotides and 
targets the fusion prdtein to a exogenous or endogenous gene that 
comprises the sequenc^e of nucleotides^ 

55. The method of claim 47, wherein the zinc finger peptide is 
compris^^of at least one zinc finger or a variant thereof that specifically 
binds to a th^eted nucleic acid nTolecuTe. 

66. Thkmetho/df claim^65, that comprises at least three zinc 
fingers or variants therec 

67. The meWod of yiaim'47, wherein the intracellular receptor is a 
nuclear hormone re(be^>^ selected from the group consisting of estrogen 
receptors, progesterbne\ceptors, glucocorticoid-a receptors, 
glucocorticoid-yff receptors,Viineralocorticoid receptors, androgen 
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receptors, thyroio hormone receptors, retinoic acid receptors, retinoid X 
receptors, VitamiA D'^'^ceptors, COUP-TF receptors, ecdysone receptors, 
Nurr-I receptors apk orpfian receptors. --^"'^^ 

68. The nne\b<od of claim 47, wherein the intracellular receptor is 
a steroid receptor. 

59. The fusion protein of claim^l^ wherein the polydactyl zinc- 
finger p^|s*tide or modular portion thereof specifically interacts with a 
contiguous rvucleotide sequence of at least about 3 nucleotides to about 
1 8 nucleotides. 

^p.-"" A non-viral delivery system, comprising the fusion protein of 
claim' 1 or a nucleic acid molecule encoding the fusion prp;tein. 



71 . The non-viral delivery system of claim 70, further comprising 
a nucleic acid molecule that comprises an expression cassette containing 
a sequence of nucleotides with which the nucleic acid binding domain of 
the fusion protein interacts. ^^^^^ 

12. The non-viral delivery system of clainn^70, wherein the non- 
viral delivery system is selected from the group consisting of DNA-ligand 
complexes, adenovirus-ligand-DNA complexes, direct injection of DNA, 
CaP04 precipitation, gene gun techniques, elecjtroporation, liposomes and 
lipofection. 

V3. The fusion protein of claim'19, wherein the zinc finger peptide 
comprised of at least one zinc finger or a variant thereof specifically binds 
to a targetted nucleic acid molecule with a dissociation constant of less 
than about \.0 nanomolar. 
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